The vitamin content of plant material has been extensively studied during the last few years but these studies have dealt almost exclusively with single organs of a plant, such as fruits or other edible part, and onla few have been concerned with the distribution of these vitamins within the plant. The investigations that have had as their objective the determination of the quantity of a particular vitamin in different parts of a plant have, in general, shown that the young parts contain more vitamin than the older parts. LAMPITT, BAKER, and PARKINSON (8) found that ascorbic acid was present in highest concentration in young leaves and young tubers of the potato plant. RYTZ (9) found that in the pea plant there was a decrease in thiamin as the plant aged, the leaves always containing more than the stem, which had a higher concentration than the roots. Flower buds were on par with young leaves. BURKHOLDER and MCVEIGH (3) observed that in corn seedlings the embryo leaves contained most thiamin and, as the leaves became older, there was a decrease. The same authors (4) found that thiamin, riboflavin, niacin, and B, (the antianemic factor) increased in the buds of trees as they opened but again there was a decrease as the leaves matured. On the other hand, BURKHOLDER and SNOW (5) noted that in forest trees the buds contained more thiamin than the leaves. BONNER (1) and BONNER and DORLAND (2) found that the youngest tomato leaves contained the highest concentration of thiamin, riboflavin, and pantothenic acid. There was also a gradient in the stem with the younger part having more vitamin than the older part. The roots had a higher concentration of riboflavin and pantothenic acid than any part of the stem, but thiamin was present in a higher concentration in the young stem than in the root.
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The present work has as its purpose to extend the work on distribution of vitamins in the tomato plant.
Methods
The method developed by CONNOR and STRAUB (6, 7) for combined riboflavin and thiamin determination has been used throughout the work, with only some slight modifications necessary in the use of plant material. In this method the plant material is first homogenized and then extracted with 0 In the experiment of December 13, Section One of table I, only the leaf blade was used of the mature leaf and the thiamin content was essentially the same as that of the immature leaf and stem and the riboflavin concentration was even higher, whereas in another experiment run a few days later the whole mature leaf was quite low in these vitamins, thiamin especially. This led to an investigation of the distribution within the leaf and the stem to which the leaf was directly attached. Section Two of table I shows two of these experiments; the second one was run 13 months later than the first one. It is to be observed that the rachis and petiole contain no or very little thiamin and less riboflavin than the blade. The thiamin concentration was very low in the first experiment and that may account for the lack of the vitamin in the rachis and petiole in this experiment; in the later experiment, however, the thiamin was quite high in the blade and yet the rachis and petiole were practically devoid of thiamin. The difference in the riboflavin concentration was somewhat less in the different parts. These experiments demonstrate clearly that the blade is richer in thiamin and riboflavin than either the rachis and petiole of the leaf or the stem to which the leaf is directly attached.
It One might consider that a precursor for the vitamin is built up slowly and in some other part of the plant and as the plant becomes larger it produces more of this substance which is then activated in the young part of the plant. It could also be considered that a larger and older plant has accumulated more stored material which is used in the synthesis of the vitamins. As the days get longer and lighter in the spring it takes less time for this ma- terial to accumulate and in April it has reached a sufficient level in threemonths-old plants, whereas that was not true in January when the days were short and dark. Most of the data available on the tomato in the literature is on the fruit and as these experiments are concerned with the distribution in the whole plant a comparison between fruits and leaves has also been made. Section Four in table I shows two such experiments made in April. In one experiment the difference is very large but in the other it is small as to the thiamin concentration, but the riboflavin is always much more abundant in the leaves than in the fruits. Experiments made in January give a greater difference in both vitamins between the leaves and fruit than the later experiments. These findings are a little difflerent from those reported by WLSON and WITHNER (10) who found that the thiamin concentration was always greater in the fruits than in the leaves and roots, but conversely the leaves had more riboflavin than the fruits. They used five varieties of tomato but not John Baer.
Discussion While no experiments have been made to determine the effect of light on the formation of the thiamin and riboflavin there seems to be considerable evidence that light influences the synthesis of thiamin. In nearly all instances where determinations were made several months apa-rt those made later when the days were longer and brighter had the higher concentration. This is specially well brought out in table II. No light measurements were made so naturally one cannot speak too authoritatively in this connection, but the general trend makes one suspect that light furthers the synthesis of thiamin, either directly or indirectly. The light does not seem to influence riboflavin nearly so much.
The great difference in thiamin and riboflavin concentration in the apical region of plants of different ages is very puzzling but as explained earlier it must be due to a larger amount of precursor produced in the larger plants. If this precursor or perhaps merely labile food material is conducted to the growing regions where the thiamin is synthesized the larger the photosynthesizing area the more of this material will be available. Undoubtedly there would be reached an age or size after which there would be no further increase as the capacity of the synthesizing region has also been reached. It will be seen from table II that as far as the riboflavin is concerned this seems to have been reached in plants three months old in the April experiments, though perhaps not in the thiamin synthesis. This view is further strengthened by the fact that as more light becomes available for photosynthesis the difference between the young and old plants becomes less .
There seems to be very little doubt as to the tissue in which the synthesis takes place. The leaves are much richer in vitamins than any other part of the plant and when the leaf is divided into blade, rachis, and petiole, the blade has practically all of the vitamin of the whole leaf. One might then think that there is a close relationship between photosynthesis and thiamin synthesis, but that need not be true. Leaves are active growth centers and there is no reason why vitamin synthesis should not also take place there, even though it is not in any way connected with photosynthesis. Summary The distribution of thiamin and riboflavin in the tomato plant has been investigated, and it has been found that:
1. The immature leaves and stem have the highest concentration of these vitamins.
2. In mature leaves practically all of the vitamin is in the blade of the leaf.
3. The roots have as much riboflavin as the middle part of the plant but much less than the apical part of the plant.
4. The roots have considerably less thiamin than the middle part of the plant.
5. There is an increase in the thiamin and riboflavin in the tip of the tomato plant as it increases in age or size, at least up to 4 to 5 months. 6 . The mature leaves contain more of these vitamins than do the ripe fruits.
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